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INVESTOR IN PEOPLE 




The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 




I, the undersigned, being an officer duly authorised in accordance with Section74(l) and (4) of 
the Deregulation and Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Coniptroller-General, hereby certify that annexed hereto is a true copy of the documents held 
on the international application filed on 6*^ December 2002 under the Patent Cooperation 
Treaty at the UK Receiving OflBce. The application was allocated the number 
PCT/GB2002/005498 

In accordance with the Patents (Conipanies Re-registration) Rules 1982, if a conpany named 
in this certificate and any accompanying documents has re-registered under the Con5)anies Act 
1980 with the same name as that with which it was registered inmaediately before re-registration 
save for the substitution as, or the inchision as, the last part of the name of the words "public 
limited company" or their equivalents in Welsh, references to the name of the company in this 
certificate and any accompanying documents shall be treated as references to the name with 
which it is so re-registered. 

In accordance with the rules, the words "public Hmited company" may be rqplaced by pl.c., pic, 
P.L.C. orPLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the con^any to certain additional conq)any law rules. 
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Signed 



Date: 16 April 2004 
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REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



' For receiving Office use only 
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Igtemational Application No. 



. -6 0ECENBER 2OQ2 

Xiflerriiational Filing Date 



Unitsd Klhgdotn Patent Office 
, FCTlntsmation^Applica^cn 

Name of receiving Office and 'TCT International Applicatioa' 



Applicant's or agent's file reference 



icie=di 



Box No. I TTfLE OF JQSVENTION 
HAIRDRYER 




Box No. n APPLICANT |_J This person is also inventor 


Name and address: (Family name foVcwed by givenTiame; for a legal entiiy,^^ 
JTieadtbvjsmustuKbidepcatalaxkandiumie^cotifltry. 77ie c<mUry of the address in^(aedm mis 
BoxislJtee^H(xmt*s State (thatis, country) efresidenee^r^ 

Sunderland Black Uv---^«-5^<=^^ 

27 Upper Lane 

Netherton 

Wakefield / 
West Yorkshire, W24 4NG 


Telephone No. 


Facsimile No. 


Teleprinter No. 


Applicant's registrationNo. with the Office 


State (that is, counby) of nationality: 
GB 


State ^i£ft is, country) of residence: 

GB 


Tliiq nerqon is anolicant 1 1 all desimated T%n all designated States excegt 1 | the United Stages | | Je States indicated in 

fethe ^olw^f LJ Ste^^^ "the States of Amenca | | of America only l_| the Supplemental Box 


Box No. m FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR{S) 


Name and address: (Family name followed by given name; for a legal entity, fidl official desig^tum, 
77w address mustincbide postal code andname ^country, TliecomiiyaftheadA^ssindu:iaedmthis 
Baxis the c^Ucant'^ State (ihatis, country) cfrepdencefnoSlaJte (fresmnce Is indicatedhelaw,) 

^ COLLIER, Nicholas 
c/o Scientific Generics Limited 
Harston Mil! . y 
Harston • y 
Cambridge,* CB2 5GG 


This person is: 

1 1 applicant oxily 

[XI applicant and inventor 

1 — 1 inventor only iftiff ctec*-6cof 
1 — 1 is marked, do notflU in below.) 


Applicant's registrationNo. withthe Office 


state (that is, country) of nationality: 

GB 


State (died is, country) of residence: 

GB 


This person is appUcant ! 1 all designated | 1 all dcaemted Stat^ except fxl the XMed States 1 1 fee g^^^di^d m 

foTthe purposes of ' ' Slates 1 1 the UnlS States of Amenca of Amenca only 1 — 1 the Si^jplemental Box 


|X| Further applicants and/or (further) inventors are indicated on a contmnation sheet 


Box No. TV AGENT OR COMMON RSaPRESENTATIVE; OR ADBRESS FOR CORRESPONDENCE 


The pereon identified below Is heicby/has been appomted to act on behalf %✓ ^gent 1 j 22?????t«+iv*» 
of the ^plicant(s) before the competent International Authonties as: 1 — i represenranve 


Name and address: ff^amifynaineJbllo\9edbygNetiname;foralegcdenaty,fidlcffi 
The address rmist inchuk postal code and name of country,) 

ROBERTS, Gwilym Vaughan 
Kilburn & Strode 
20 Red Lion Street 
London WC1R4PJ 
United Kingdom » 


Telephone No, . 
020 7539 4200 


Facsimile No. 

020 7539 4299 


Teleprinter No. 


Agenfs registrationNo. withthe Office 


1 — 1 Address for correspondence: Maik to check-box v»^here no agent or common representative is/has been ^>poi^^ 
1 1 space above is nsed instead to indicate a special address to TP^^da coirespondence should be sent 



Fonn PCT/RO/101 (first sheet) (March 2001; reprint July 2002) 



See Notes to the requestform. 
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If none of the following sub-^baxes is used, this sheet should not be included in the request. 



Name and address: (Famifynamefonayvedbygrvmriaine^oraUgqle^^ 

The address must include postal code and name ^country. The country of the addr^s in^aoed Ui this 
Boxistheiqjplicant's State(timtiSt country) ofresidenceif7u>SiatecfresiaenceisindicaXedbeiaw,) 



SUNDERLAND, Joseph William 

9 Aysgarth Drive 

Lupset 

Wakefield 

WF2 8UG 



This person is: 

I I applicant only 



applicant and inventor 

□ inventor only (If this check-box 
is marked^ do notflU in below.) 



Applicant's registrationNo. wi'fti the Office 



State (that is, country) of nationality: 

GB • 



State (that is, country) of residence: 

GB 



This person is appUcant 1 1 aU designated I 1 all dcsi.snated States except VZH the United States | 1 tiie States indicated in 

foTthe pmos^^^ I I States I 1 tiie UnilSstates of Amcnca lEJ of America only | 1 the Supplemental Box 



Name and address: (FamifynamefoUawedhygtvennante; for a legal entity, JuRoffici^^ 

The address must include postal code andname ^country. The country of the address tnt^eOedm this 

Box is the c^Ucant's State (ihatis, country) of residence ffnoState of residence is intScatedbelow) 



This person is: 

I I applicant only 

I I applicant and inventor 

□ inventor only ([f this check-box 
is mark^ do not fill in below,) 



Applicant's registration No. withthe Office 



State (tliat is, country) of nationality: 



State (^ is, country) of residence: 



This person is applicant 
for the purposes of: 



P — j dl designated j- — j all designated Stat^ except 



the Unfed States of Amenca 



□ the United States 
of America (mly 



□ the States indicated in 
the St^plementalBox 



Name and address: (Family name followed by given name; for a legal entity, full officialdesignatum. 
The address mustinchde postal code andname Sf country. The country cf the address inmctOed m this 
Box is Hie c^Ucant's State (that is, country) qfresidence fno State of residence is indicatedbelaw) 



This person is: 

I I applicant only 

I I applicant and inventor 

□ inventor only (If this check-boy, 
is marked, do not fill in below,) 



Applicant's TegistrationNo. withthe Office 



State fiSferf is, country) of nationality: 



State (that is, country) of residence: 



This person is appHcant | — 1 all designated I 1 aU desijgnatcd Statw except ] I the Ifaited States | | &e States indictged m 

fertile purposes of: . I I States ^ | | the UmlSf States of Amenca I j of Amenca only | 1 the Siyplemental Box 



Name'and address: , 
The address must inclitdepostal code and 
BaxistheeppUcant' 



This person is: 

I I applicant only 

I I Eq)plicant and inventor 

□ inventor only (^ this check-box 
is marked, do not fill in below) 



Applicant's registrationNo. withthe Office 



State (that is, country) of nationality: 



State (that is, country) of residence: 



This person is applicant 1 — 1 all designated | 1 all desijgnatcd States except i — | the United States | I fee States indi<ated in 

foTtiie^riol^fe LJ States ^ 1_J theUmlsdStetcsof AmeSca LJ ofAmencaonly LJ &e Supplgmental Box 



I I Further applicants and/or (&rther) inventors are indicated on another continuation sheet 
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Sheet No. ...3. 



4 ipplicable (Aaok ' b QXss-bsIff^vf'Ca-lea si one m t ift be marked ^ 



The following designations are hereby made under Rule 4.9(a): 

Regional Patent - <rrvcr-j-- 

IffI AT>' ATJTP0 1>atent- GH Ghana GMGambia/KXXenya;i;S Lesotho, MW Malawi, MZMozto^ 

^ ^^Leone S?f^ 

SiS^^hTa S of the HaxLprotocol andof the PCX Gfoiherldnd of protection or treatment desa^d, 

specif on dotted line) " * * Vt' r i j 

EurasianPatent:AMAimema,AZAzerbaaan.BYBelarus.KGKyr^^ 
|^XssianFederation,TJTajikistaii,TMTtokmem^ 

Patent Convention and of flie PCX • 
EnropeanPatent:ATAaistria,BEBelgium.BGBulgaria,CH&IJSvvte^^ 



@ £A 



SrDr^yjKDe^ Er&~ls "s-pa^ pTFinland, PRFrance. GB United Kingdo^GR Gx^e 
Sm4 5 ftTTu Smb^C Monaco. NL NeAerlands. FT Portugal, SE Sweden^ Slovakia, TR 1^. and 
any oHier State which is a Contracting State of tiie European Patent Convention and of the PCT 
51 OA OAPIPatent: BF Burkina Faso. B J Benin. CF Central AMcanRspubUc, CG Congo, CI pte dT^oke, CM 
• cI^aborGN Guinea, GQ Equatorial Guinea, GWGninea-Bissan. ML Mal^ 
TDSTGTogTandanyot^er State wMch is ainemter^^ 

af protection or treatment desred, spei^ on dotted line) 

National Patent ^if other kimicfprotection or treatment desiree^speciQ^ on dotted Une): 

ea AE United Arab Emirates & GMGambia | NZ New Zealand 

Bl AG AntiguaandBaibuda g HR Croatia | • 

E AI, AlbSa B HU Hungary • g PH Phdq,pmes 

m AMArmenia S ID Monesia " g M. Pote.d 

HAT Austria iS H- S " 

BaU Australia -. g IN India K RO Romama 

AZ Azerbaijan g IS Iceland 

Kl BA Bosnia and Herzegovina E JP Japm -J — ^ * ' " *.• * 

SbB Barbados gl KE Kenya S S f 

HBG Bulgaria H KG Kyrgyzstan g !^ ^'^^'^ 

g| Brazil B KP Democratic People's Republic ° 

& BY Belarus «>f 

0 BZ Belize gl KR R*pabHc of Korea . . . / 

S CA Canada H KZ Kazakhstan » SL SierraLeone 

SI CH& LI Switzerland and liechfenslein IS LC Saint Lucia 
SI CN China B LK SriLanta 

B CO Colombia SI LR Liberia ^ ^ . 

B CR Costa Rica S LS Lesotho H TO T«k^ . - 

a CU Cuba ; B Lithuania " ® TT Tmndad and Tobago 

B CZ Czech Republic H LO Luxembourg • • • 

B S Sma^ B LV Latvia g UmtedRepubhcof Tanzanxa 

BDKDemnark.: • B MA Morocco » UA Ukrame 

B DMDominica 81 MDRispablic of Moldova K UG Uganda .......... 

S "MJJonmuca r ^ of America . . 

B I>Z AJfeena 

B EC Ecuador B MGl/fadagascar 1 ' ra V Lil. 

EE Estonia ^ MKThe fonner Yugoslav RepubEc of B Uzbekistan 

0 ES Spain ■ Macedonia g VN VietNam 

B FX FMand .- » MNMongoUa ' • g YU Yugoslavia 

B GB UnitedKmgdoii B MWMalawi - ' " S 5i ; ' " 

B GD Grenada g MXM«dco g ^l"^^ 

1 GE Georgia . . . , B MZ Mozambique » ZWZnnbabwe 

B GH Ghana B NO Norway 

Check-boxes below reserved for designating States which have become party to the PCT afiw issuance of Ibis sheet 

P st.yii)P9ntA.(?r9reiciin^ □ t-i 

□ 



B KU Russian Federation . 



B SG Singapore 
IS SI Slovenia . . 
B SK Slovakia. . 



B TJ Tajikistan. 
B TM Turkmraiistan . 
B.TN Tunisia 



□ 



□ 



Precautionary Designation Statement In addition to the designations made above, tte applicant abo makw "^f-^^^fj^."^ 
iLt desigi^ons which would be permitted under the PCT^except any designation(s) mdicated m the Suppleme^Box as ben^ 
excludedftomlbescopeofthis statement The appUcant declares thatthose additional designati 
any designation wWch is not confemedbefons the expirationof 15 months fiom the priority dat^ 
^licairtltfftieexpirationoflhattimelimit (Cor^innationOncludirigfees)nmstrecu:htte 
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SUfiplftM TOtal-BTa: ffiha ' Suppln/rmntuiBuji Li not vsed, Oiui shaei Jutuldfiut be mUiuied in the reques tr- 



J. If, in any of^ Boxes, except Boxes Nos. VUIfi) to (y) for which 
aspeciaJ continuation box isprovided, thespace is insufficient 
to mmishallthe information: in suchcase, write "Contirruationr 
of Box " (indicate the number of the Box) andfianish the 
information in the same manner as required accore^g to the 
captions of^ Box in which the space was insiffiaent, in 
particular: 

(i) if more than two persons are to be indicated as applicants 
and/or inventors and no "continuation sheet " is available: in 
such case^ write "Continuation of Box No, HI" and indicate for 
each additional person the same type ofinformation as required 
inBoxNo. HI. The country of the address indicated in this Box . 
is ^te cgjplicant *s State (that is, country) of residence if no State 
ofresidence is'iru£cated below; 

(ii) g( in Box No. Horin any of the sub-boxes of Box No. m the 
indication "tlte States imScated in the Supplemental BoxP is 
checked: in such case, write "Continuation of Box No, II" or 
"QontiTtucttionofBoxNo, HI" or "Continuation ofBoxes No. H 
and No. HI" (as the case may be), indicate the name of the 
cn?plicant(s) involved and, next to (each) such name, the Siate(s) 
(caid/or, where cqjplicable, ABIPO, Eurasian, European or 
OAPI patent) for the purposes of which the named person is 
applicant; 

(iii) if in Box No. H or in caty of the sub-boxes of Box No. HI, the 
inventor or the inventor/applicant is not inventor for the 
purposes of aU designated States or for the purposes of the 
Ur&edStates of America: insuchcase, write Continuationof 
BoxNo. n" or "ContinuationofBoxNo. in"or "ConOrmation 
of Boxes No. UaftdNo. IE" (as the case may be), indicate the 
name of ^ inventor(s) and, next to (each) such ruxme, 
theState(s) (and/or, where cqyplicable, ABIPO, Eurasian, 
European or OABI patent) for the purposes of which die 
named person is inventor; 

(tv) if in addition to the agent(s) indicated Box No, W, there are 
further agents: in such case, write "Continuation of 
Box No. W" and incUcate for each further agent the same type 
of infdrmation as required in Box No. IV; 

(v) if, inBoxNo. V, thename ofarryState (or OAPI) isaccompanied 
by the pidication "patent of addition," or "certificate of 
addition, " or if in Box No. V, the name of the United States of 
America is accompanied by an indication "condiuiation" or 
"condnuadon-in-part": in such case, write "Conttrmation of 
Box No. V" and Qte name of eacJi State involved (or OAPI), 
and cfier the name of each such State (or OAPI), the number of 
the parent title or parent complication and the date of grant ^ 
the parejit title or filing of the parent explication; 

(vi) if in Box No. VI, tfiere are more than five earlier (plications 
whose priority is claimed: in such case, write "Continuation 
of Box No. VI" and indicate for each- additional earlier 
application the same type of information as required 
inBoxNo. VL 

2. If with regard to the precautionary designation statement 
contained in Box No. V, the applicant wishes to exclude ariy 
Statefs) from the scope of that statement: in such case, write 
"DesignationfsJ excluded from precautionary designation 
statement" and indicate the name or two-letter code of each 
State so exchided. 



Additional Representatives . 

Ashmead, Richard John ' 

Jennings, Nigel Robin 

Rees, David Christopher 

Maggs, Michael Nomnan 

Hale, Peter 

Chapman, Paul William 

Miller, James Lionel Wooiverton 

Cornish, Kristina Victoria Joy 
Gold, . • Tibor Zoltan 

Hedley, Nicholas James Matthew 

Bassil, Nicholas Charles 

Lee, Nicholas John 

Copsey, Timothy Graham 

Hibbertj Juliet Jane Grace 

Addison, Ann Bridget 

Ford, Timothy 

All of: Kilburn & Strode 

20 Red Lion Street 
London WC1R4PJ 
United Kingdom 
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^i> xNq -vi — rmoiuTY claim 



The priority of the fbllowing earlier application(s) is hereby claimed: 



Filing date 
of earlier application 
(day/mordhfyecar) 



item(l) 



6,12.01 



item (2) 



31.7.02 



iten(3) 



item (4) 



item (5) 



• Number 
of earlier application 



0129243.2 



0217741.8 



Where earlier supplication is: 



national application: 
country or Alember 
of WTO 



GB 



GB 



regional application:* 
regional OfSce 



international application: 
receiving Ofi&ce 



I I Further priority claims are indicated in the Siq)plemental Box. 



The receiving Of&ce is requested to prepare and transmit to the Litemational Bureau a certified copy of the earlier application(s) (oufy 
if (he earlier cqjpliccOion yvas filed with the Office which for the purposes of this intemOtiortaJ application is the receiving Office) identified 
above as: • 

[a allitems □ item(l) □ item(2) □ item(3) □ item(4) □ item(5) □ g^i^^ental Box 

* Where the earlier c^lication is an AJRJCPO application indicate at least one country party to the Paris Convention for the Protection of 
Industial Property or one Member cf the World Tr€ide OrgooTizaiionfor which that earlier explication was filed (Fbde 4.J0(h)(ii)J: 



BoxNo-Vn I]NTEIU>«ATrONALSEARCraNGAXrraOI^^ 



Choice of International Searching Authority (ISA) (if two or more International Searching Authorities are competent to carry out the 
international search, indicate the AtOhority chosen; the two-letter code may be used): 



ISA/ 



EPO 



Request to use results of earlier search; reference to that search an earlier search has been carried out by or requested from the 
International Searching Authority): 

Dst& (day/month^ear) Number CovxAry (or regional Office) 



BoxNo.Vin: DECLARATIONS 



The following declarations are contained in Boxes Nos. VHI (i) to (v) (niark the explicable 
cJteck-boxes below and indicate in the rigftt column the number of each type ofdeckoxitior^: 



Number of 
declarations 



□ BoxNo.Vm® 

□ BoxNo. Vni(ii) 

□ BoxNo. Vin(iii) 

□ BoxNo. Vm Civ) 

□ BoxNo.Vm (v) 



Declaration as to the identity of the inventor 

Declaration as to tiie applicant's entitiement, as at the international filmg 
datBy to apply for and be gianted a patent 

Declaration as to the applicant's entitlement^ as at the international filing' 
date, to claim the priority of the earlier s^plication 

Declaration of inventorsh^ (only for the purposes of the designation of the 
United States of America) ' i 

Declaration as to non-prejudicial disclosures or exceptions to lack of novelty 
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^o3t^ler« qO ECKXISTj LANGUAGE QgTOING 



This mtemational application contains: 

(a) Ihe following number of 
sheets in paper form: 

request (including 
declaratioii sheets) : 

description (e:f eluding 
sequence listing part) : 

daims : 

abstract : 

drawings : 

Sttb^totalnumber of sheets : 

sequence listing part of . 

description (atSual, number 

of sheets iffiled in paper 

form, wheAer or not also 

filed in computer readable 

form; see (b) below) : 



15 
4 
1 

10 



35 



Total number of sheets 



35 



(b) sequence listing part of description £[led in 
computer readable form 

(i) □ only (under Section 801(a)(i)) 

Go) □ in addition to being filed in paper 
form (under Section 801(a)(ii)) 

Type and number of carriers (diskette, 
CD-ROM, CD-R or otiier) on whidi the 
sequence listing part is contained (additional 
copies to be indicated vnder item 9(ii), in 
right cohanr^i 



3Fi^ure of the drawings which 
should accompany tiie abstract 



This hxtemational application is accompanied by the following 
iteia(s) (mark dte applicable check-boxes below crnd indicate in 
right coliarm the number of each item): 
1- fee. calculation sheet 

2. Q ' original separate power of attorney 

3. □ original general power of attorney 

4. □ copy of general power of attorney; reference nimiber, 

if any: *. . .* 

statement explaining lack of signature 



Number 
of items 



5-n 

6.U 
9-U 



priority document(s) identified in Box No. YI as 
item(s): 

translation of international application into 
(kmguage)\ 

separate indications concerning deposited microorganism 
or other biological material 

sequence listing in computer readable form (indicate also type 
and number of carriers (diskette, CD7B.OM, CD-R or other )) 

(i) □ copy submitted for the purposes of international search 
under Rule \3ter onl^ (andnot aspart of the 
international application) ..-^ \ : 

pi) □ (only^here check-box (b)(i) or (bXiiJ.is marked in left 

column) additional copies including,:where applicable, 

tiie copy for tiie purposes of international search under 

RulelS/er ;• ..i : 

- *• ; 

(m) Q together with relevant statement as to the identity 
of the copy or copies with tbye sequence listing part 
mentioned in left column : 



10. □ other (specify): 



Language of filing of the 

yntemational sqppHcation: EriQlish 



Box No. X SIGNATURE OF APPIJCANI, AGENT OR COMMON KEPI^ 

Next to each signature, ineUcate ^ name of ^ person signing and the ccqxxdty in which Ae person signs (^such capadty is not obvious from reading request). 



ROBERTS, Gwiiym Vaughan 
Agent for the Applicants 



1 . Date of actual receipt of the purported 
international application: 



— — « For receiving Office use only 

6 0£C£He£8 2007 



3 . Corrected date of actual receipt due to later but 
timel}^ received papers or drawings completing 
tiie purported international application: 



4. Date of timely receipt of the reauired 
collections under PCT Article 11(2): 



5. International Searching Authority 

(if two or more are competent): ISA / 



6. 



pyj ^ Transmittal of search copy delayed 



until search fee is paid 



2. Drawings: 
I ^[ ^recelved: 



I I not received: 



For International Bureau use only , 



Date of receipt of the record copy 
by tiie Xntemational Bureau: 
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1 

Hairdryer 

The invention relates to a cordless hairdryer of the type comprising a 
rechargeable batter to power a motor that drives a fan, and a gas canister to 
5 supply gas to a catalyst for flaimeless combustion and which provides heat to 
the air driven by the fan. 

The concept of such a hairdryer is well known, (see for example, US-A- 
5009592, US-A-4635382, US-A-4800654, US-A-4903416, DE-A-3 103843) 
10 but no commercial product has yet been launched on the market. The reasons 
for this are complex and are connected with, among other things, the 
inefficiency of batteries and the inability to convert the potential energy in the 
gas to heat in the air in an efficient way. 

15 One of the problems addressed by the invention is to ensure that electronic or 
electrical failure does not compromise product safety, especially in view of die 
proximity of the gas reservoir and electrical components. 

It is further an object of the present invention to provide a hairdryer that 
20 overcomes the difficulties experienced, or at least mitigates their effects. 

Aspects of the invention are set out in the claims. 

With this arrangement of heating the air by mixing the airflow with combusted 
25 gas after its exit firom the burner, and by shrouding the burner so that there is 
no danger of the burner being cooled by the airflow, the risk that flameless 
combustion might be terminated is eliminated. 



2 



The second baffle preferably comprises a ceramic block that leaves an annular 
space in the air passage through which the combusted gas and air flow. 
Preferably, the second baffle is truncated at its rear end in the direction of air 
and combusted gas flow to create turbulence in the flow to ensure complete 
5 mixing of the air and combusted gas. 

According to the invention there is farther provided a hairdryer, preferably a 
cordless hairdryer, comprising a bumer, a fuel reservoir storing fuel and an 
electromechanical control for controlling fuel supply from the reservoir. 

10 Preferably the control includes a reservoir valve and an electronic valve control 
circuit. Preferably the reservoir valve is set to close on failure of the control 
circuit, for example comprising a biased closed solenoid valve. Preferably the 
control circuit includes a valve control element that is electrically isolated from 
the control circuit; for example it can be opto-isolated. The control circuit may 

15 include one or more condition sensors, for example an undertemperature or 
overtemperature sensor. 

According to another aspect of the invention tihiere is' provided a hairdryer, 
preferably a cordless hairdryer, comprising a bumer, a flow passage, and at 
20 least one baffle diverting flow in the passage, in which a condition sensor is 
provided in conjunction with the bafQe. Preferably the condition sensor is an 
undertemperature or overtemperature sensor. Preferably the baffle shrouds the 
bumer, preventing airflow from cooling tihe bumer and/or deflects combusted 
gas exiting the bumer so that it mixes with air flowing around flie bumCT. 

25 

The invention is further described hereinafter, by way of example, with 
reference to the accompanying drawings, in which: 



V 



) 

3 

Fig. 1 is an exploded perspective view of the main components of a hairdryer 
according to the present invention; 
Fig- 2 is a section through the hairdryer; 

Fig. 3 shows a control and safety circuit diagram for the hairdryer; 
5 Fig. 4 shows user controls and indicators for the hairdyer; 

Fig. 5 shows one possible component format for the hairdryer; 
Fig. 6 shows an alternative possible format for the components of the hairdryer; 
Fig. 7a is an exploded diagram showing an alternative format for the hairdryer; 
Fig. 7b is a schematic side sectionjJ view showing the format of Fig. 7a; 
10 Fig. 8a is an exploded diagram showing a further alternative format for the 
hairdryer; 

. Fig. 8b is a schematic side sectional view showing the format of Fig. 8a; 
Fig. 9a is an exploded diagram showing a further alternative format for the 
hairdryer; . . , . 
15 Fig. 9b is a schematic side sectional view showing the format of Fig. 9a; 

Fig. 10a is an exploded diagram showing a further alternative format for the 
hairdryer; 

Fig. 10b is a schematic side sectional view showing the format of Fig. 10a 
Fig. 1 la is an exploded diagram showing a further altemative format for the 
20 hairdryer; 

Fig. 1 lb is a schematic side sectional view showing the format of Fig. 11a; 
Fig. 12a is an exploded diagram showing a further altemative format for the 
hairdryer; and 

Fig. 12b is a schematic side sectional view showing the format of Fig. 12b. 

25 

Referring to Figure 1 and 2, a hairdryer 10 comprises a housing 12 which at 
one end consists of two clamshell halves 14a,b, a middle, tubular section 16, 
and an end nozzle 18. In the clamshell end 14 is mounted a motor 20 driving a 
• fan 22. The fan 22 draws air axially through an end aperture 24 (which may be 
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guarded by a grill (not shown) to prevent finger access to the fan 22). The fan 
22 expels air radially, but the clamshells 14a, b are shaped so that air exiting 
the fan 22 is deflected longitudinally into the tabular portion 16 of the housing 
12. The arrangement therefore provides a tubular-like flow of air through the 
5 air passage 26 defined by the housing 12. Indeed, the motor 20 defines an 
angular start 26a of the air passage 26. 

A cross element 30 is mounted at the entrance to the tubular part 16 of the 
housing 12. Screws 33 secure the cross in place. Two threaded bores 32 are 
10 provided in the cross 30, one above the other, and into each of these is screwed 
a burner 34. 

Each burner 34 comprises a brass collar 36 screwed into the bore 32 and 
provided with a gas terminal 38. A gas pipe (not shown) from a gas supply 

15 * (not shown) via a trigger or other supply control mechanism (not shown) is 

connectable to the terminal 38. The terminal 38 is provided with a narrow bore 
that opens into the interior of the collar 36, jetting gas therein. A neck 40 of 
pressed/sintered metal is screwed into the collar 36. Inside tihe neck 40 is 
disposed a plug 42 of porous metal that serves to regulate gas flow through the 

20 burner 34. On exit from the plug 42 gas flows along a bore 44 of the neck 40 
where it mixes with air drawn in through a cross bore/port 46. 

- Air is drawn into the port 46 by virtue of the low pressure in the bore 44 caused 
by the high velocity gas flow therein and controlled by the plug 42. A 
25 stoichiometric volume of gas and air therefore flows along the neck 40 and 
enters sleeve 50. Finally, in a broad section 52 of the sleeve 50 is disposed a 
coiled catalytic wire, coated with platinum (not shown), where the combustible 
gas mix combusts in the absence of a flame. 
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Finally, the combusted gases exit the braiers 34 and impinge on a ceramic 
block baffle 54 to be deflected radially outwardly so as to mix with the tubular 
air flow caused by the fan 22, 

5 A second baffle 56 is provided around the sleeves 50 to farther define ttie 
tubular flow by defining annular space 26c of the air passage 26. The second 
baffle 56 prevents the air flow from directly contacting the burners 34 in the 
region of the cups 52 where the catalyst is disposed. This ensures that the 
catalyst remains at the requisite temperature to guarantee complete combustion 
10 of the combustible gas. As shown, the baffle 56 is mounted on one of several 
fins 58 of each burner 34, especially that one closest to the cup 52. However, it 
could equally well be mounted on its own spider firom the internal surface of 
housing part 16. 

The fins 58, which also extend to the neck 40, serve to shed heat developed in 
15 the burner cup 52 and conducted along the material of the burner 34. This heat 
is shed by both convection with the surrounding air flow, as well as by 
radiation. Indeed, the latter is more significant given a third baffle 60 which is, 
like the baffle 56, a disc having a cupped edge. This also defines the tubular air 
passage by annular space 26b. The baffle 60 is held against the cross 50 by the 
20 bumers 34 passing through apertures (not shown) in the baffle 60. The baffle 
60 guards the ports 46, and prevents air flow, driven by the fan 22, firom 
drawing gas out of the ports 46. Instead, stagnant air behind the baffle 60 is at 
a relatively high pressure compared with the gas flowing through the bore 44 of 
the neck 40 of the bumers 34. 

25 Returning to the second baffle 54, it is mounted on a rod 62 and a further cross 
64 inside the tabular housing part 16. On the end of the housing part 16, a 
nozzle 18 is disposed, which maybe shaped to further enhance mixing. 

As noted already, there are two bumers 34, each expelling hot exhaust gases 
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against the baffle 54. The baffle 54 has a ridge 66 aligned with the Ime joimng 
the longitudinal axes of each burner. Most of the outflow from each burner is 
shed to one side or the other of the ridge 66. However, a hip 68 is formed on 
the baffle 54 at either end of the ridge. Gases exiting a sector of each bumer 
5 remote from the other bumer are thus deflected at right angles to the ridge- 
deflected gases. This spreads the infiltration of the hot gasses into ttie air flow, 
so that more effective mixing occurs with less likelihood of hot spots 
occurring. 

The baffle 54 is terminated by a blunt end 70, so that airflow around it is 
10 turbulent, further enhancing gas mixing and temperature stabilisation. 

As discussed above, in overview the hairdryer includes a gas bumer and gas 
reservoir and a fan. In addition, as discussed in more detail below, a control 
circuit and a battery for powering the fan are provided. A first baffle shrouds 
15 the bumer, preventing airflow from cooling the burner. A second baffle 
deflects combusted gas exiting the burner so that it mixes with air flowing 
around the bumer. 

Figures 5 to 12 show various product configurations in schematic form for a 
20 hairdryer according to tiie invention, with the housing and control components 
not shown, for clarity. Each figure shows a cordless drier designated generally 
300 including a fan 302, a bumer 304, end nozzle 306, battery pack 308 and 
gas canister 310. The fan 302, bumer 304 and nozzle 306 define a generally 
linear axis 312 with the bumer 304 intermediate the fan 302 and nozzle 306, 
25 but various configurations of the remaining components are contemplated. In 
each case the design avoids obstruction of the airflow through the fan, to keep 
the power required to drive the fan to a tninimum. 



7 



Referring to Fig. 5 the battery pack with larger capacity cells is slung below 
and parallel with the axis 312, m a 2x2 configuration forwardly of the fan 302. 
The gas canister 310 projects perpendicularly below the axis 312, between the 
fan 302 and battery pack 308, and can be received in a handle significantly 
5 spaced from the burners, enhancing safety. In Fig. 6 the positions of the 

battery pack 308 with larger capacity ceUs and gas canister 310 are reversed 
away from the bumers, increasing their capacity. In Fig. 7a and 7b the 
arrangement is shown with the gas canister 310 positioned along the axis 312 
but rearwardly of the fan 302, and having a more squat configuration. 

10 

Referring to Fig. 8a and 8b the arrangement is similar to that shown in Fig. 6 
but with the gas canister 310 placed above rather than below the axis 312. 

The arrangement of Fig. 9a and 9b is similar to that of Fig. 6 but with the 
15 profile of the gas canister 310 varied slightly so as to taper from the base up. 

Referring to Fig. 10a and 10b the configuration is similar to that of Fig 7 except 
that the orientation of the fan is changed. In particular is lies below and 
perpendicular to the axis 312, impelling air towards the axis. As a result a 
20 suitable deflector would be required to divert the air towards the burner. 

Fig. 11a and 1 lb is also similar to Fig. 7 except that the gas canister 310 is 
more elongate, as is the fan 302 housing. Also the battery pack 308 is provided 
in a 4x1 configuration. 

25 

Referring lastly to Fig. 12a and 12b all of the components are aligned with the 
axis 312. The gas canister extends along the axis rearwardly of the fan 302 and 
the batteries are distributed around its circumference. In the embodiment 
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shown the batteries are provided at 90" intervals in grooves provided in the 
outer wall of the canister. 

Turning in more detail to aspects of the invention, control and safety circuits 
5 control the motor speed, burner level, burner ignition and provide safety 

shutdown in the case of various failure modes. As the controls and burner are 
likely to be physically remote, purely mechanical controls and safety features 
are less desirable. As an electrical power source is available (for the motor), at 
least part of the gas control system is preferably electrically powered and/or 
10 sensed. This provides the most versatile method of control, is the least 

involved and risky from a development point of view, and allows controls 
almost identical to a stendard corded hairdryer. 

Referring to the control and safety circuit block diagram shown as 399 in Fig. 
15 3, the rechargeable battery pack 400 supplies all electrical power to the 
hairdryer. The positive supply from the battery is switched through a 
mechanical on/off switch 402. In the off position no power is available to 
energise the normally closed (spring return) solenoid operated gas shut-off 
valve 404, comprising a reservoir valve. 

20 

When the switeh 402 is in the on position the live connection firom the battery 
connects to a vane type airflow switch 406. This consists of a plastic moulded 
vane and microswitch. When the fan is on and the airflow is above a miniinnTn 
value the switch 406 closes and the battery supply 400 is connected to the over- 
25 temperature thermal switch 408. In an alternative embodiment it is possible to 
omit the flow switch 406 and rely purely on the over-temperature switch 408 to 
detect reduced or absent airflow. 
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The over-temperature thermal switch 408 of any appropriate type, is placed m 
close proximity to the biimer to detect excessive heating for any reason 
(excessive biimer level, restricted airflow, or failure of the fan/motor). If this 
switch 408 opens due to excessive temperature, power will be disconnected 
5 from the solenoid valve 404 shutting off the gas supply 414. The hystereses of 
this switch 408 should be such that it will not close again until temperature is in 
the range where the under-temperature switch 416 has opened - preventing the 
possibility of the gas valve 404 being re-opened as the unit cools down. 

10 The next components in the safety circuit 399 are the under-temperature 

thermal switch 416 and an override switch 418 coimected in paraUeL Except 
when the override switch 418 is held in the ignite position by the user, the 
under-temperature thermal switch 416 (of any appropriate type) will be open 
whenever the bumer temperature is below a pre-determined v£ilue (indicating 

15 the bumer 410 has not been or is not Et), This removes the supply to the gas 
control valve 404, switching off the gas supply, if the gas bumer 410 is not lit. 

Both the over-temperature and under-temperature switches comprise condition 
sensors which are provided on the baffle 56 shown in Fig. 1. 

20 

In order to initially light the bumer 410 the override switch 418 is moved to the 
ignite position which momentarily bypasses the under-temperature switch 416 
to provide power to open the gas valve 404. The override switch 418 also 
provides power to the bumer ignition circuit 420 to ignite the gas. As the 
25 power supply to an electronic igniter circuit be hardwired through the safety 
circuit, it is not possible for the igniter circuit to operate unless the switch 418. 
is in the ignite position. 
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Once the gas ignites, after a few seconds the under-temperature switch will 
close and the power supply 400 will remain connected to the solenoid valve 
404 after the override switch is released. An opto-isolatec monitoring circnit 
422 determines whether the under-temperature switch 416 has closed in order 

5 to illuminate an LED indicating that the burner has lit This monitoring circuit 
422 has no effect on the safety circuit and is provided purely as an indicator 
424 to the user that the gas is lit and they can release the ignite/override switch 
418. Failure of this monitoring circuit 422, whilst it may erroneously indicate 
whether or not the burner is lit, has no effect on the safety shutdown functions 

10 of the gas supply. 

In the case where the gas shut-off valve 404 also provides regulation of heat 
level using for example pulse width modulation of the on/off period of the 
valve, an opto-isolated signal via isolator 426 for the electronics switches the 
15 power on/off to the solenoid valve via isolator 426. Failure of the electronics 
can never switch on the control valve when the other hardwired safety 
components indicate a failure condition. 

In the case where gas regulation is accomplished using a manual regulator 
20 valve 428, the opto isolated control circuit is omitted and the gas solenoid valve 
404 is connected directly to the terminals of the under-temperature and 
override switches 416, 418. 

Motor control is not critical to the safety of the hairdryer, and therefore can be 
25 controlled electronically, as failure leading to overheating is detected by the 

hardwired over-temperature switch (and airflow switch if necessary). However 
safety critical components such as the solenoid valve 404 are hardwired using 
electromechanical components. Furfliermore the HT supply 430 to the igniter 
420, and the conmfection to the solenoid valve are electrically opto-isolated via 
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respective isolations of any appropriate type 432, 426 in the electronic control 
circuit 434. 

According to this arrangranent, the safety critical circuits cannot be 
5 compromised by failure of the electronics. The use of optical isolation . 

components to prevent any monitoring or control circuits of the electronics 
providing power or incorrectiy enabling part of the safety circuit ensure this. 
Failure of the electronic control circuits may prevent operation of the hairdryer, 
but always in a fail-safe manner. 

10 

The safety circuit shuts off the gas supply in the event of failure to ignite the 
gas burner (or subsequent extinguishing of the burner, either controlled or due 
to a failure), an over-temperature condition (due to failure of the fan/motor, 
blockage of airflow etc.) or airflow less than a miniTnum level. - 

15 

As regards motor control and electronic gas regulation, there are two 
embodiments presented regarding the gas regulation (to provide different heat 
settings). One uses a manual regulator valve 428 to provide variable heat 
control and the other modulates the on/off period of the gas shutoff valve to 
20 control the average gas flow. 

The advantage of the electronic control of the solraoid valve is the reduction of 
mechanical parts (albeit at the increase of electronic control) and more freedom 
in the mounting position and type of controls. 

25 

The electronic control circuit (ECC) 434 which is preferably a printed circuit 
board provides, in addition to the possible PWM control of the solenoid valve; 
PWM speed control of the fan motor 42, igniter circuit 430 if desired (see 
section 3.11), battery monitoring circuit and low battery display LED 436,* 
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burner lit monitoring and display LED 424, mounting platform for 
on/off/ignition switch, mounting platfonn for burner and motor control 
switches 438, 440, and mounting platform for gas solenoid valve 404 and a 
"junction box" for electrical cabling. 

5 

A possible arrangement 499 of the control switches and indicators for a 
hairdryer according to the invention is shown in Fig. 4. 

A single on/off slide switch 500 controls all power from the battery pack to the 
10 hairdryer. When this switch is in the "off' position 502, all power is removed 
from the electronics, fan motor and solenoid gas shut-off valve ensuring that 
the gas source is closed. The on/off slide switch 500 is recessed and must be 
depressed before it is possible to move it from the off position. This is to 
minimise the possibility of accidental operation. 

15 

Moving the switch to the ''on" position 504 provides power to the electronics 
and motor control circuits. The fan will run at the speed selected by the '*fan 
speed" control switch 512. This can be a 2 position switch giving two fan 
speeds, or a number of speed settings. The gas is still turned off at this point. 

20 

The on/off slide switch 500 has a third momentary spring loaded position 506. 
This is the "ignition" position where the user must hold the switch to ignite the 
gas. Moving the switch to this position opens the gas valve and turns on Ihe 
BTT spark igniter 430 (Fig. 3). Once the burner has lit, a temperature sensor 
25 detects this, an LED lamp 508 lights to indicate gas lit, and the user may 
release the switch 500 back to the "on" position 504. If the user releases the 
switch before the gas lights, the gas supply will be switched off, and hairdryer 
will continue to blow out cold air. The switch must again be moved to the 
"ignite" position 506 to switch on the gks supply and enable the ignition circuit. 
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The heat level is controlled by a switch (or manual regulator) 510 giving two 
heat levels or a number of heat settings. 

5 . After use the user moves the slide switch to the "off* position 502, This stops 
the fan and closes the gas supply valve. To re-ignite gas supply the usct must 
repeat the ignition sequence. 

A "cool shot" options is also possible involving extinguishing and re-igniting 
10 the burner. Cold air operation is possible by switching the unit to "off, then 
moving the switch to "on" without igniting the gas. 

As regards ignition of the burner, a preferred implementation is the electronic 
spark ignition system 430 discussed above that repeatedly produces a spark 
15 until the gas has been lit or the user releases the ignition button. Such an 
electronic system can be used in a similar fashion to a conventional mains 
powered dryer. 

The cheaper altemative is a simple mechanical piezo-ignition system of any 
20 appropriate type. The piezo would be triggered once when the user moves the 
on/of&'ignite switch 500 into the ignition position. The disadvantage is that the 
user will need to repeat the process if the burners fail to light, and this might 
not be apparent for several tens of seconds if the bumers are not visible. 

25 Further safety and related aspects include the placement of the spark electrodes, 
chosen to further noininiise the risk of ignition of gas products due to the build 
up of silicone on the spark electrodes. 
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Also, to prevent hair ingress into the product a filter or grill is placed at the air 
Met. This prevents hair being drawn in and becoming entangled with the fan 
and keeps other debris out 

5 Furthermore, to prevent debris drawn into the hairdryer (eg. fluff, hair, etc.) 
from being ignited by the gas burners and ejected as burning or very hot 
particles, firstly the air inlet filter will prevent most particles from bemg drawn 
into the hairdryer, and secondly, the risk of any particles that are drawn in, 
coming into contact with a flame or a very hot surface is minimised by the 

10 product design,. In particular, the gas burners are catalytic and therefore bum 
without a substantial flame at temperatures of approximately 500-800C (rather 
than 1300C). Furthermore, these hot catalytic surfaces are protected from the 
intake air to maintain combustion. Thus particles drawn through the product 
are not exposed to high temperatures capable of posing a hazard. 

15 

Yet further, products that might reasonably be used witii the hair dryer such as 
gels and hairsprays do not present a safety risk as a result of various features. 

For example, airflow is controlled through the product so that aerosols etc are 
20 less likely to come into contact with surfaces that are sufficiently hot to ignite 
themn, the spark ignition source is appropriately placed, the operating 
temperature of the catalytic burners is reduced, and combustion occurs in a safe 
fashion with the hairdrya:. 

25 The invention as described herein is hence simple to use and sioailar in use to 
existing corded dryers. It provides gas shutdown in the case of failure of the 
burners to ignite, or extinguishing for any reason, two (or more) levels of heat 
output and fan speeds, gas ignition, reduced airflow detection and gas 
shutdown, over-temperature detection and gas shutdown, imder-temperature 
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detection and gas shutdo\vn (which may be used to detect ignition failure), 
battery low indicator and burner on indicator. 

It will be appreciated that features and components from the various 
embodiments can be combined or interchanged as appropriate without 
departing from the inventive concept. The individual components described, to 
the extent they are generic or off-the-shelf products, will be weU known to the 
skilled reader and hence have not been described in detail. 
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Claims . 

L A hairdryer comprising: 

a housing defining an air passage; 

a battery adapted to power a motor and a fan driven by the motor to 
drive air down the air passage; 

a bumer in the air passage and in the form of a sleeve enclosing at 
its open end a catalyst; 

a combustible gas supply flow to the bumer; 

wherein a first baffle shrouds the burner and prevents air that flows 
in the passage around the baffle and bumer from cooling the bumer; and 

a second baffle deflects combusted gas exiting the bumer so as to 
mix with air after flowing around the burner. 

2. A hairdryer as claimed in claim 1, in which the sleeve is finned behind the 
bumer to shed heat, conducted from the bumer, through radiation and 
convection to the surrounding airflow. 

3. A hairdryer as claimed in claim 2, in which said first baffle extend from one 
of said fins. 

4. A hairdryer as claimed in claim 3, in which said first baffle extends from 
the fin of the sleeve which is closest to the bumer. 

5. A hairdryer as claimed in any preceding claim, in which the bumer includes 
a catalyst in the form of a coil of platinum coated wire: 

6. A hairdryer as claimed in any preceding claim, in which the second baffle 
comprises a ceramic block that leaves an annular space in the air passage 
through which the combusted gas and air flow. 
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7. A hairdryer as claimed in claim 6, in which the second baffle is truncated at 
its rear end in the direction of air and combusted gas flow to create 
turbulence in the flow to ensure complete mixing of the air and combusted 
gas. 

8. A hairdryer as claimed in claim 7, in which the baffle is coned in the 
direction of flow, 

9. A hairdryer as claimed in any preceding claim, in which a third baffle is 
disposed upstream of the burner and creates a tubular flow of the air driven 
by the fan. 

10. A hairdryer as claimed in claim 9, in which said third baffle comprises the 
motor being arranged in the air passage downstream of the fan. 

1 1. A hairdryer as claimed in claim 9 or 10, in which the third baffle comprises 
a cupped plate. 

12. A hairdryer as claimed in any preceding claim, in which the burner 
comprises a port in the sleeve downstream of said first baffle and through 
which air is drawn by, and to mix with, gas supplied through the sleeve and 
so as to create said combustible gas. 

13. A hairdryer as claimed in claims 11 and 12, in which said third baffle 
shrouds the port and creates a positive pressure at its entrance. 

14. A hairdryer as claimed in any preceding claim, in which, the fan is a radial 
fan drawing air axially through an end opening of the housing and expelling 
the air radially firom the fan against shrouds that deflect the air into a tubular 
flow. 

15. A hairdryer as claimed in claim 13, in which said shrouding comprises the 
housing itself. * 
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16. A hairdryer as claimed in any preceding claim, in which there are a plurality 
of said burners in the air passage, arranged with their Ibngimdinal axes 
parallel. 

17. A hairdryer as claimed in claim 15, in which there are two of said burners in 
5 the air passage, the second baffle comprising a ridge parallel a line joining 

said longitudinal axes, and a hip at each end substantially on the 
longitudinal axis of the respective burner. 

18. A hairdryer comprising a burner, a fuel reservoir storing fuel and an 

10 electromechanical control for controlling fuel supply from the reservoir. 

19. A hairdryer as claimed in claim 18 in which the control includes at least one , 
of a reservoir valve and an electronic valve control circuit. 

15 20. A hairdryer as clauned in claim 19 in which the reservoir valve is set to 
close on failure of the control circuit. 

21. A hairdryer as claimed in claim 20 in which the reservoir valve comprises a 
biased closed solenoid valve. 

20 

22. A hairdryer as claimed in any of claims 19 to 21 in which the control circuit 
includes a valve control element that is electrically isolated from the control 
circuit. 

25 23 . A hairdryer as claimed in claim 22 in which the valve control element is 
opto-isolated from the control circuit. 

24. A hairdryer as claimed in any of claims 1 8 to 23 in which the control circuit 
includes a condition sensor. 
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25i A hairdryer as claimed in claim 24 in which the condition sensor comprises 
at least one of an mider-temperature or over-temperature sensor. 

26. A hairdryer comprising a burner, a flow passage and at least one baffle 
diverting flow in the passage in which a condition sensor is provided in 
conjunction with the baffle. 

27. A hairdryer as claimed in claim 26 in which the condition sensor comprises 
at least one of a under-temperature or an over-temperature sensor. 

28. A hairdryer as claimed in claim 26 or 27 in which the baffle shrouds the 
burner. 

29. A hairdryer including as components a gas burner, a gas reservoir, a fan and 
a battery for powering the fan in which the components are configured to 
avoid obstruction of the airflow from the fan to the burner. 
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Hairdryer 
. Abstract 

A cordless hairdyer (10) comprises a gas burner (34) and a fan (22). A first 
baffle (58) shrouds the burner against airflow and a second baffle (54) deflects 
combusted gas exiting the burner (34) so as to mix with airflow. 
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